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ABSTRACT 



A liquid premix for use in a detergent composition which 
comprises at least 40% by weight of polyhydroxy fatty acid 
amide and an effective amount of borate-containing material 
to prevent crystalization and/or precipitation of the liquid 
premix when stored for at least 2 weeks at 20 ° C, and 
methods of making same. 

1 Claim, No Drawings 
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HIGH ACTIVE PREMIX BASED ON 
POLYHYDROXY EATTY ACID AMIDES FOR 
USE m DETERGENT COMPOSITIONS 

This application is a continuation of application Ser. No. 
08/411,716, filed Apr. 7, 1995, now abandoned, which was 
filed under 35 USC §371 based upon PCr/US93/09578, 
filed Oct. 8, 1993. 

FIELD OF THE INVENTION 

The present invention relates to a process improvement 
relating to the manufacture of detergent compositions, espe- 
daUy laundry and dishwashing detergents. 

BACKGROUND OF THE INVENTION 

The manufacturer may find it desirable to add any number 
of detersive and aesthetic ingredients to modem laundry 
detergent compositions using various handling techniques. 
For example, some sensitive ingredients such as enzymes 
and perfumes may be added by dry-mixing or by spraying 
onto a final granular product The formulation of liquid 
detergents can involve various batch or continuous pro- 
cesses which may include various solubili2dng, mixing, 
pH-adjusting, etc., steps. Such procedures have become 
weU-known and coinmonplace in the detergent industry, and 
various batch, continuous and mixed continuous/batch pro- 
cesses for the manufacture of detergent compositions are 
currently in use. 

Depending on the method of manufacture, the type of 
detergent composition being manufactured and the available 
equipment^ it may be desirable for the manufacturer to 
employ various ingredients as stock solutions which are 
fluid in form. This especially true when formulating liquid 
detergents. Typically, fluid forms of detersive ingredients 
comprise water or water-alcohol as the fluidizing medium in 
which the desired ingredients can be dissolved or slurried. 

While detersive surfactants are mainly water-soluble, it is 
weU-known to those skilled in the detergency arts that 
various surfactants often form quite viscous fluids, or even 
high viscosity pasty masses or gels, when added to water at 
high concentrations. Such high viscosity materials can be 
difficult to work with in a manufacturing plant Of course, 
one simple method to avoid handling problems is either to 
work with such surfactants in their substantially dry, solid 
state., to use them in a more dilute, more easily handleable, 
fluid form, or to heat them to provide fluidity. 

However, in the event the manufacturer wishes to employ 
surfactants in the form of fluids which are stable and 
relatively highly concentrated, it is generally advantageous 
to adjust such fluids so that they are easier to handle, 
especially with regard to their ability to be pumped using 
conventional pumping equipment. On the other hand, it 
would be undesirable to add any ingredients to such 
surfactant-containing fluids which could not be tolerated in 
the finished detergent compositions, since to do so would 
require additional steps in the overall manufacturing process 
to remove such unwanted ingredients. 

The poiyhydroxy fatty acid amides comprise one class of 
surfactants which are currently being investigated for use in 
detergent compositions- One problem with this class of 
surfactants is that concentrated aqueous solutions containing 
them tend to precipitate and/or gel on storage, even at 
elevated temperatures (35°-60** C). Moreover, low tem- 
perature storage of this family of amide surfactants is of 
great importance, since at elevated temperatures they are 
susceptible to degradation via hydrolysis of the amide bond 
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to give the amine and the fatty acid. The poiyhydroxy fatty 
acid amides stores below 35° C. this degradation is 
negjigibie, i.e. less than 5-10% per year, but at elevated 
temperatures it becomes highly significant, rising to about 
5 10% per month at 50° C. and about 20-25% per month at 
60^ C. 

Having due regard for the foregoing considerations, the 
present invention provides a method for preparing storage- 
stable, pumpable fluid compositions which contain rela- 

io tively high concentrations of poiyhydroxy fatty acid amide 
surfactants. Moreover, the invention provides such fluid 
compositions using ingredients which are either innocuous 
in the finished detergent composition, or which can provide 
desirable benefits to said finished compositions. 

15 Accordingly, removal of such ingredients is not required. 

BACKGROUND ART 

The manufacture of poiyhydroxy fatty acid amides is 
disclosed in the art. The following references are illustrative 
of manufacturing processes: U.S. Pat No. 2,016,962, FHnt 
et al, issued Oct 8, 1935; U.S. Pat. No. 1,985,424, Piggott, 
issued Dec. 25, 1934; U.S. Pat No. 2,703,798, Schwartz, 
issued Mar. 8, 1955; U.S. Pat No. 2,993,887, Zech, issued 
JuL 25, 1961; Hildreth, Biochem. J. 1982, Vol. 207, pages 

^ 363-366; Thomas Hedley & Co Ltd. (now Procter & 
Gamble), British Patent 809,060 pubHshed Feb. 18, 1959; 
EP-A- 285 768, pubUshed Dec. 10, 1988 (see U.S. Pat No. 
5,009,814); and H. Kelkenberg, Tenside surfactants Deter- 
gents 25 (1988) 8-13. 

DE 3916628, published Nov. 11th, 1990, describes com- 
positions coii^)rising various polyols and borates which 
form boric acid esters. The aim is to provide thickening 
agents for surfactant solutions. 

35 WO 9206154, published Apr. 16th, 1992, describes com- 
positions comprising poiyhydroxy fatty acid amides and 
enzymes. Such compositions may also comprise borates as 
an enzyme stabiliser, but the surfactant concentration in such 
compositions is generally low. 

40 WO9206984, pubUshed Apr. 30th, 1992 describes a pro- 
cess for the preparation of poiyhydroxy fatty acid amide in 
the presence of a solvent to achieve a high yield with low 
levels of undesired ui^Huities. The high active surfactants 
prepared by this process solidify or gel at tenq>eratures 

45 around 30° C. to 50° C. 

It is the aim of this invention to provide highly concen- 
trated premixes which comprise poiyhydroxy fatty acid 
amide at a level of at least 40%, preferably at least 60%, 
whidi are stabilised in the liquid form by the presence of a 

50 borate functional material. 

It is a further aim of the invention to provide said Uquid 
premixes which do not readily degrade by hydrolysis and 
which can be stored, transported and handled at tempera- 
tures of 35° C. and below without precipitation, 
crystallisation, solidification or geUing. 

SUMMARY OF THE INVENTION 

A liquid premix for use in a detergent composition which 
co^^>rises at least 40% by weight of poiyhydroxy fatty acid 
^ amide of the formula: 

R— c— N— z 
il I 

O Ri 

65 

where R is C5-C31 hydrocarbyl, preferably straight-chain 
C7-C19 alkyl or alkenyl, R^ is Ci-C4 hydrocarbyl and Z is 



5,648,329 



polyhydroxyhydrocarbyl having a linear hydrocarbyl chain 
with at least 2 hydroxyls directly connected to the chain, and 
an effective amount of borate derived firom any suitable 
borate functional material which prevents crystallisation 
and/or precipitation of said liquid premix when stored for at 5 
least 2 weeks at 20° C. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides concentrated mixtures of 
polyhydroxy fatty acid amides which can be stored in a 
stable liquid form at temperatures below 35^ C, preferably 
about 20**-30'' C. and which are pumpable. 

The premixes of the present invention are useful in a wide 
variety of products, especially detergent products sudi as 
concentrated laimdry liquids and granules. The premix is 
particularly useful in the processing of concentrated laundry 
liquids in which the formulation calls for low water levels in 
the finished coniposition. 20 

All percentages, ratios, and proportions herein are by 
weight, unless otherwise speciiied. 

By "concentrated mixture" herein is meant percentages of 
the polyhydroxy fatty acid amide typically in the range of at 
least 40% by weight, preferably 50% to 80% by weight, and 25 
most preferably from 60% to 75% by weight. 

By "pumpable*' herein is meant a viscosity below about 
20 000 mPas, preferably below about 12 000 mPas. 

"Viscosity" is measured by means of a Brook&eld Vis- 
cometer Model DVn with a Thermosel System The viscos- 
ity of the systems is measured at 20^ C. during storage to 
assess stability. 

By "stable Hquid" herein is meant a homogeneous, fluid, 
nonbirefringent Uquid. This can be estimated visually using 35 
polarised light, and can be confirmed using a microscope 
under polarised light There should be no crystaUisation or 
precipitation when a sample is examined by the naked eye. 

By "effective amounf * of the borate material herein is 
meant an amount that maintains the premix as a stable liquid 40 
and provides a premix viscosity in the desired range below 
about 20 000 mPas. Typically, from about 3% to about 30% 
of borate will suffice, preferably from about 5% to about 
10%. 

A key advantage of the present invention is that it allows 45 
polyhydroxy fatty acid amide surfactants to be stored in 
concentrated, phase stable liquid form at relatively low 
temperatures. This phase stability is very important, inas- 
much as one of the main problems with storage of aqueous 
polyhydroxy fatty acid systems is that they tend to precipi- 50 
tate and/or gel on storage, even at relatively elevated tem- 
peratures (up to 60*^ C). 

Polyhydroxy Fatty Acid Amide 

The polyhydroxy fatty add amides of the present inven- 
tion are of the general formula: 

R— C— N— Z 



I 

O Ri 



30 



60 



where R is C5--C31 hydrocarbyl, preferably straight-chain 
CV-C19 alkyl or aUcenyl, is C1-C4 hydrocarbyl and Z is 
polyhydroxyhydrocarbyl having a linear hydrocarbyl chain 
with at least 2, and preferably at least 3 hydroxyls directiy 65 
connected to the chain. Preferably the polyhydroxy hydro- 
carbyl group is derived from sugars such as glucose. 



The polyhydroxy fatty acid amide can be prepared by any 
suitable process. One particularly preferred process is 
described in detail in WO 9206984. A product comprising 
about 95% by weight polyhydroxy fatty acid amide, low 
levels of undesired ira4>urities such as fatty add esters and 
cyclic amides, and which is molten typically above about 
80° C, can be made by this process 

Borate Functional Material 

The borate functional material employed herein can be 
borax or boric add or one of its salts, or mixtures thereof. 
Preferred salts are the alkali metal or alkanolamine salts of 
tetraborate or metaborate. Most preferred are sodium 
metaborate, monoethanolaraine borate and borax. 

The borate functional material may be slurried in an 
organic solvent, or dissolved in water before mixing with the 
polyhydroxy fatty add amide. A preferred process is to mix 
the borate frinctional material with ethanol or 1,2-propane 
diol before adding to the molten polyhydroxy fatty add 
amide, the resulting premix then being allowed to cool to the 
desired storage temperature. 

Without wishing to be bound by theory it is beUeved that 
the borate functional materials form a complex with the 
hydroxyl groups of the polyhydroxy fatty acid amide which 
tends not to solidify or gel at temperatures of about 20° C. 
to 35^ C. Preferably the molar ratio of the polyhydroxy fatty 
acid amide to the boron compound (in the H3BO3 form) is 
from 4:1 to 1:1, more preferably about 2:1. 

Solvent 

Preferably the liquid premix further comprises an organic 
solvent in order to maintain it in a pun^able state. Particu- 
lary suitable organic solvents are alcohols such as ethanol, 
1-2 propane diol, as mixtures thereof. The level of alcohol 
is preferably from 1% to 40% by weight of the premix, more 
preferably from 10% to 25% by weight of the premix. 

Hydrolysis 

K has been observed that the hydrolytic degradation of the 
amide at 35° C. typically results in a decrease in the amide 
level of about 4% per month. However the premix of the 
present invention can be stored at 20° C, at which tempera- 
ture the decrease in the level of amide is less than 1% per 
month. 

Finished Compositions 

The premix of the present invention is suitable for use in 
a wide range of detergent products. Jt is particulady suited 
to use in concentrated, liquid, laundry detergents. In such an 
application the premix will be mixed with one or more 
components chosen from anionic, cationic, nonionic, 
zwitterionic, amphoteric surfactants, fatty adds, dtric acid 
and other builders, chelating agents, bleach and bleach 
activators, enzymes, suds suppressing agents, organic sol- 
vents including ethanol, 1,2-propane diol, suds suppressing 
agents, soil removing polymers and other ingredients known 
to be useful in such detergents. 

EXAMPLES 

Example 1 

1 kg of boric acid powder was slurried in 3.65 kg of 
1,2-propane diol. The resulting slurry was then mixed with 
13 kg of molten C12 linear glucose amide (95% active) and 
allowed to cool to 20** C. 
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The resulting premix, which comprises 70% by weight of 
polyhydroxy fatty acid amide was a viscous liquid. 

Example 2 

1 kg of borax powder was slurried in 2 kg of 1^-propane 
diol. The resulting slurry was then mixed with 8.4 kg of 
molten C12 linear glucose amide (95% active) and allowed 
to cool to 20° C. 

Example 3 

1 kg of monoethanolamine-borate solution was slurried in 
1.85 kg of 1 ^-propane diol. The resulting slurry was then 
mixed with 8 kg of molten linear glucose amide (95% 
active) and allowed to cool to 20° C. (the monoethanolamine 
solution of this example was prepared by mixiag 21% of 
monoethanolamine, 63% boric acid and 16% water) 

Exan^)le 4 

Each of the examples 1 to 3 were repeated replacing half 
of the 1,2-propane diol with ethanol. 

Example 5 

Each of the examples 1 to 3 were repeated, and the 
resulting premix was further diluted with water to give 
activities of polyhydroxy fatty add amide of 50% and 60%. 
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In all of the examples 1 to 5 the resulting premix was a 
viscous liquid which remained stable for at least 2 weeks at 
20° C. 

^ What is claimed is: 

1. A method of making a Hquid premix for use in a 
detergent composition, said Hquid premix comprising a 
solvent selected from the group consisting of propylene 
glycol, ethanol, and mixtures thereof and at least 40% by 

10 weight of polyhydroxy fatty acid amide of the formula: 

R— c— N— z 
II I 

O Ri 

15 

where R is straight-chain C7-C19 alkyl or alkenyl, is 
C1-C4 hydrocarbyl and Z is polyhydroxyhydrocarbyl 
derived from glucose said method coii^)rising adding a 
borate functional material which is a member selected from 

20 

the group consisting of borax, boric acid, and the alkali 
metal or alkanolamine salts of tetraborate or metaborate, in 
an amount effective to maintain said liquid premix as a 
stable homogeneous liquid of viscosity below about 20,000 
25 mPas when stored for at least 2 weeks at 20° C. 



